provides a decision criterion that informs the investor whether or not to delay the investment.
CCGT plant in New South Wales, Australia. 1 The objective is to measure the influence of 48 current ETS design, and uncertainty surrounding the policy's future, on that decision. Given brown-field augmentation of CFST with gas turbines, to benefit from a lower emission 52 intensity and higher energy conversion efficiency, is potentially attractive as a means of 53 preserving some of the asset value that was sunk into the original investment.
54
The case study emphasises two major sources of uncertainty associated with Australia's ETS: This paper focuses on research stream (1) as described above. 3 Addressing some of the 97 knowledge gaps in the existing literature, this is the first study, to our knowledge, that models 98 the relationship between the carbon price level and political uncertainty in a post-
99
implementation framework, i.e. with a carbon price scheme already operating. In addition, we 100 focus on the conversion of CFST plants to CCGT since it is a readily available technology.
101
Moreover, in this conversion process, some of the sunk cost of original investment into CFST 102 plant can be preserved. The novelty of our research lies in: (1) 
211
[30]. Experiments can be conducted by either manipulating the probability of the jump or the 212 time stage in which the jump occurs.
with ( ) being a random number generated by a random number generator with a uniform 215 probability distribution that is between 0 and 1, and where denotes the probability of a Table 2 . 
A double declining balance (DDB) depreciation method is used to calculate the book value of 285 the coal plant over the planning horizon, , . For t ≥ , = 1, and reduces to: 
Where α Conv. denotes part of the existing CFST used in the converted plant. K GT,t , K ST,t and 295 K Conv,t are gas turbine capital cost, transferred asset value from the CFST to the CCGT and 296 total capital expenditure required for conversion, respectively. 
Results

298
Two independent policy scenarios were assessed in this paper: (1) the current established
299
CEA program, and (2) the HCP policy scenario developed in Treasury modelling. The 300 starting carbon price and its drift rate assumptions are listed in Table 3 . Each scenario was investigated through three stages. were added to the model to simulate the effect of market uncertainty. 
301
317
For each run, the option value of waiting for a resolution of policy repeal uncertainty was 318 compared to the standard NPV to derive the OVR decision criterion (see Section 3.3). Emission intensity of the marginal plant can be calculated based on the technology mix available in each year and the merit ordering. However, in the context of the current analysis a constant average value within each year has been assumed based on the results of the treasury model [26, 27] .
planning horizon make the CFST plant initially more profitable in comparison to early CCGT 328 plant conversion.
329
These results are sensitive to natural gas prices as shown in Table 4 . Under the high gas price 330 scenario two, investment in the CCGT plant is hindered by the high price of natural gas,
331
altering the optimum decision from conversion to abandonment at time period 465, when its 332 current operations cease. Note that for the remaining analysis in this study natural gas price 333 scenario one is assumed.
334 Table 4 335 Natural gas forecast price scenarios (A$/GJ) 
337
In the HCP scenario, due to the higher starting point and drift rate associated with carbon 338 prices as compared to the CEA case, the optimum action recommended by ROA technique 339 was to exercise conversion of the plant at time stage 72 months. Note there is not a significant 340 value in delaying the investment decision as the OVR shows (see Table 5 , = 3.4%), the 341 higher carbon price causes a rational investor to immediately exercise the conversion. The results of the analysis for the HCP scenario were similar to those for the CEA scenario,
364
suggesting that the optimum decision under market uncertainty was to convert the plant early timing of the decision.
388
Typically, a higher expected probability of policy repeal decreased both the and 389 of the plant conversion. However, the value of holding the option increased with higher 390 expected probabilities of repeal. The option value ratio ranges from ~15 % at a 0% 391 probability of repeal, to ~138% at a 100% probability of repeal. A low OVR may not alter the and/or the expected repeal time was relatively early. Realistically, the more distant the 410 expected repeal time, the more difficult it would be to make a subjective judgement over the 411 probability of repeal. Therefore, the main focus is on the short or mid-term expected policy 412 repeal times. However, long-term expected policy repeal times were still incorporated in the 413 model. 
Conclusion
437
There is a chance that the change in the Australian Federal Government will result in repeal decision criterion that can be used to recommend the optimal investment timing.
456
The research results suggest that political uncertainty after the implementation of carbon 
